The adaptive response to alkylation damage. Constitutive expression through a mutation in the coding region of the ada gene.
We have shown by genetic mapping, molecular cloning, and DNA sequencing that four Escherichia coli mutants, which express the adaptive response to alkylation damage constitutively, are mutated in the ada gene. All four mutant ada genes have two GC to AT transition mutations in the coding region and encode altered Ada proteins with two amino acid substitutions in the N-terminal domain. E. coli carrying the mutated ada genes on recombinant plasmids overexpressed both the mutated ada gene and the chromosomal alkA gene. This observation indicates that the mutant Ada proteins act as strong positive regulators of the ada and alkA genes in the absence of DNA alkylation. One mutant protein, Ada-11, was shown to be a strong activator of ada gene expression in a cell-free system. An altered pattern of tryptic digestion of the Ada-11 protein compared with the wild-type Ada protein suggested that it has a different conformation. One amino acid substitution, namely methionine residue 126 replaced by isoleucine, occurred in all four mutant Ada proteins, and this mutation alone was sufficient to convert the Ada protein into a strong activator of ada and alkA gene expression in vivo.